A sample treatment method based on an aqueous two-phase system containing polyethylene glycol and dextran was developed for enhancing sensitivity in the detection of Listeria monocytogenes in soft cheese with PCR. The results suggest that the improved detection sensitivity following partitioning of the cheese homogenate in an aqueous two-phase system may be due to partitioning of the PCR inhibitors to the polyethylene glycol phase.
volume was 10 RI. The reaction tubes were placed in a thermal cycler (Perkin Elmer Cetus). Each amplification cycle consisted of heat denaturation at 94°C for 1 min, primer annealing at 53°C for 1 min, and extension at 72°C for 1 min. A final extension was performed at 72°C for 7 min.
Preparation of food samples. A sample (25 g) of Danish Blue Castello soft cheese was mixed with physiological saline solution (225 ml), homogenized in a stomacher for 2 min, inoculated with L. monocytogenes 167vet (obtained from the Swedish Meat Research Institute, Kavlinge, Sweden), and homogenized again for 30 s.
PCR detection of L. monocytogenes in an aqueous two-phase system. Aqueous two-phase systems were prepared from stock solutions of the following polymers in water: 20% (wt/wt) dextran 500 (Pharmacia Biotech Norden AB, Sollentuna, Sweden), 20% (wt/wt) dextran 40 (Pharmacia), 40% (wt/wt) polyethylene glycol (PEG) 8000 (Merck, Darmstadt, Germany), and 40% (wt/wt) PEG 4000 (Merck). In preparing the aqueous two-phase system, the polymers were weighed and mixed with water, 0.25 ml of phosphate buffer (100 mM; pH 7), 0.25 ml of sodium chloride (1.0 M), 0.1 ml of the sample, and water to a total weight of 2.5 g. The None of the single-polymer solutions in the aqueous twophase systems inhibited the PCR, since the intensities of the PCR products from inoculated polymer solutions were the same as those of the positive controls, as visualized by ethidium bromide-stained agarose gel electrophoresis.
Partition of L. monocytogenes in an aqueous two-phase system. A pure bacterial culture and an inoculated cheese homogenate were added to an aqueous two-phase system (Table 2) , and samples were withdrawn from the top and bottom phases for viable-count determination on supplemented Listeria Selective Agar Base (Oxoid CM 856 and SR 140; Unipath Ltd., Basingstoke, England) after incubation at 37°C for 48 h. Most of the L. monocytogenes detected was partitioned to the dextran phase. However, the numbers of L. monocytogenes organisms recovered in the aqueous two-phase system were 1.3 to 2 and 0.2 to 0.4 orders of magnitude below (9) .
Sensitivity tests with inoculated cheese homogenate. When an inoculated cheese homogenate (100 ,ul) was added to water, polymer solutions, and an aqueous two-phase system for a final weight of 2.5 g, L. monocytogenes was detected only in the aqueous two-phase system (Table 3) . For the aqueous twophase system, the detection level was 104 CFU/ml of cheese homogenate (Fig. 2) .
In conclusion, the aqueous two-phase systems described can, when optimized, be useful at least for partitioning of the PCR inhibitors and bacteria to the PEG and dextran phases, respectively. Extraction in an aqueous two-phase system prior to carrying out PCR was found in the present study to 
